Orange j Citrus sinensis Asian citrus psyllid j Diaphorina citri, citrus leafminer j Phyllocnistis citrella Asian citrus psyllid (ACP): Diaphorina citri Kuwayama Citrus leafminer (CLM): Phyllocnistis citrella Stainton
Asian citrus psyllid (ACP) is the key pest of citrus in Florida, responsible for the spread of huanglongbing or citrus greening disease. Feeding damage from CLM larvae facilitates the spread of citrus canker. Product and method of application play critical roles in suppression of ACP. The experimental block at a commercial grove near Labelle FL consisted of 12-yr-old sweet orange 'Hamlin' trees planted at a density of 128 trees per acre. Trees were irrigated with micro-sprinklers, and subjected to conventional cultural practices. Five treatments two by ground and three by air and an untreated check, were randomly distributed across three replicates with 6 (200 trees) to 9 (150 trees) row plots, in a randomized complete block design. Treatments were applied on 5 May 2015. Ground applications were made by Durand Wayland AF100-32 air blast speed sprayer operating at 1.9 mph and 300 pounds per square inch (psi) equipped with #4, #4, #4, #3, and #3 each with a two hole whirl John Bean ceramic nozzle delivering 95 gallons per acre (gpa). Aerial applications were made using a Bell 2006B Jet Ranger Helicopter employing a Simplex model 4900 Spray System with 11 m boom spraying a 15 m swath at 50 ft altitude and dispensing 20 gpm and 10 gpa at 30 psi. On the first two sampling dates, 20-25 randomly selected shoots per plot were collected and examined under a stereomicroscope in the laboratory to count ACP nymphs and three fully expanded leaves on each shoot examined to count CLM larvae. On later dates, when flush started to mature, 15 shoots were examined to count ACP nymphs and CLM larvae. Density of ACP adults was assessed on 15 trees per plot using the stem tap sampling method. Each sample consisted of adults counted after falling on a white plastic clipboard placed under a randomly chosen limb struck three times with a short length of PVC pipe. Four tap samples were conducted per tree. Data were subjected to analysis of variance and means separated using LSD (P ¼ 0.05) are presented.
Significantly more dead ACP nymphs compared to untreated check were observed in all treatments through 6 d after treatment (DAT) except aerial application of Sivanto (14 oz/ac) and Baythroid XL at 6 DAT (Table 1) . All treatments significantly reduced live ACP nymphs through 13 DAT ( Table 1) . Comparison of applications of the same rate of Sivanto and Baythroid by ground versus air showed significant reductions in nymphs by ground 2 DAT, and non-significant reductions ranging from 56 to 97% from 6 DAT to 13 DAT. Significant reductions in CLM larvae were found for both ground treatments and the low aerial rate of Sivanto 2 DAT. With the exception of Sivanto by ground 6 DAT, treatments did not reduce CLM larvae compared to the untreated check 6 or 13 DAT (Table 1) .
All treatments provided significant reduction in ACP adults through 41 DAT except aerial application of 14 oz/ac Sivanto at 21 and 27 DAT and aerial application of Baythroid 3 oz/ac at 21 DAT (Table 2) . At 76 DAT, only the ground application of Baythroid 3 oz/ac was still providing significant suppression of adult ACP. Mixed model repeated measures analysis of the difference between treatment and control through 41 DAT showed no significant effect of application method (F¼2.43, df¼1, 534, P ¼ 0.1193) treatment (F¼1.14, df¼1, 534, P ¼ 0.2870) or interaction between the two (F¼0.10, df¼1, 534, P ¼ 0.7515). The analysis excluded the Baythroid @ 14 oz/ac treatment which was only applied by air. No phytotoxicity was observed. This research was supported by industry gifts of pesticide and funds. Means in a column followed by the same letter are not significantly different (P > 0.05, LSD). Means in a column followed by the same letter are not significantly different (P > 0.05, LSD).
